Nicotine-induced inhibition of cerebellar Purkinje neurons: specific actions of nicotine and selective blockade by mecamylamine.
The specificity and pharmacological characteristics of the effects of local administration of nicotine on cerebellar Purkinje cells in the rat were examined electrophysiologically. Local application of nicotine, whether by pressure-ejection or by iontophoresis, depressed the spontaneous discharge of Purkinje neurons in a reversible and dose-dependent manner. This action could not be mimicked by local application of vehicle alone. The inhibitory effects of (-)-nicotine were several-fold more potent than that of the (+)-enantiomer. Systemic administration of the ganglion blocker mecamylamine reliably and reproducibly antagonized the nicotine-induced inhibitions of Purkinje cells whereas nicotine-induced excitation of interneurons was not altered. Local pressure-ejection of mecamylamine also antagonized the inhibitory actions of nicotine, administered by iontophoresis. Since the central effects of nicotine on behavior are stereospecific and sensitive to mecamylamine, the data in this study further support the hypothesis that the actions of nicotine on Purkinje neurons are mediated by ganglionic-like receptors. These findings also suggest that the Purkinje cell may serve as a good cellular model for studies on central pharmacology of nicotine.